Mitochondrial lipoic acid scavenging is essential for Plasmodium berghei liver stage development.
Lipoic acid is an essential cofactor for enzymes that participate in key metabolic pathways in most organisms. While in mammalian cells lipoylated proteins reside exclusively in the mitochondria, apicomplexan parasites of the genus Plasmodium harbour two independent lipoylation pathways in the mitochondrion and the apicoplast, a second organelle of endosymbiotic origin. Protein lipoylation in the apicoplast relies on de novo lipoic acid synthesis while lipoylation of proteins in the mitochondrion depends on scavenging of lipoic acid from the host cell. Here, we analyse the impact of lipoic acid scavenging on the development of Plasmodium berghei liver stage parasites. Treatment of P. berghei-infected HepG2 cells with the lipoic acid analogue 8-bromo-octanoic acid (8-BOA) abolished lipoylation of mitochondrial enzyme complexes in the parasite while lipoylation of apicoplast proteins was not affected. Parasite growth as well as the ability of the parasites to successfully complete liver stage development by merosome formation were severely impaired but not completely blocked by 8-BOA. Liver stage parasites were most sensitive to 8-BOA treatment during schizogony, the phase of development when the parasite grows and undergoes extensive nuclear division to form a multinucleated syncytium. Live cell imaging as well as immunofluorescence analysis and electronmicroscopy studies revealed a close association of both host cell and parasite mitochondria with the parasitophorous vacuole membrane suggesting that host cell mitochondria might be involved in lipoic acid uptake by the parasite from the host cell.